Potentiation by alpha-difluoromethylornithine of the activity of 3,4-dihydroxybenzylamine, a tyrosinase-dependent melanolytic agent, against B16 melanoma.
Continuous exposure for 96 hr of B16 melanoma cells in culture to 2.5 mM alpha-difluoromethylornithine (DFMO), a specific and irreversible inhibitor of ornithine decarboxylase, resulted in a marked increase in the activity of the enzyme tyrosinase, and also 20% cell kill as assessed by clonogenic assay. A 4-hr exposure to 0.4 mM 3,4-dihydroxybenzylamine (DHBA), a compound which is melanolytic due to its conversion to a cytotoxic quinone by the tumor specific enzyme tyrosinase, was found to be approximately equitoxic to 2.5 mM DMFO. However, a combination of DFMO (2.5 mM) and DHBA (0.4 mM) produced greater than 95% cell kill. This observed cytotoxicity with the combination suggests that induction of tyrosinase by DFMO sensitizes B16 melanoma cells to the melanolytic activity of DHBA. Oral administration of DFMO to mice bearing subcutaneous B16 melanomas also resulted in marked increases in the activity of tyrosinase in the tumor tissue. In mice inoculated intraperitoneally with 10(5) B16 melanoma cells, administration of DFMO via the drinking water (2%) increased the survival time by 8.5 days, whereas intraperitoneal administration of 300 mg/kg of DHBA for 14 days resulted in an increase in life span of 4.5 days compared to untreated controls. A combination of DFMO and DHBA prolonged the survival time by 14.6 days. These results indicate that DFMO in combination with an appropriate tyrosinase-dependent melanolytic agent might be useful in the chemotherapy of malignant melanomas.